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GLANDERS.
many

Tlie existence of glanders in

absence of any h\w under which

it

parts of the

State,

and the general lack of knowledge among the masses as to
true character

is

its

the reason for the following brief description of

the disease and the best methods of coutrolhng

History:

the

can be effectually dealt with,

Glanders has been

the diseases of the horse

known

it.

to those familiar with

since as early as the fourth century.

was probably contiued to a limited area which gave
erroneous belief that a temperate climate was necessary for its propagation. Recently, however, the increased tralfic
in horses has spread the disease over nearly the whole globe and
Originally

it

rise to the

its

cosmopolitan nature has become fully recognized.

perhaps, no climate too cold, nor too warm, for
if

the

contagion"

Xature

:

is

its

There

is,

propagation

present.

Glanders produces

its

morbid

effects chiefly iu

mucous membrane of the nasal
These organs and tissues are more frequently affected

the lymphatic glands, lungs, and

passages.

in the beginning of the disease, but as it

body can be

said lo be

exempt from

advances no

i)art of

the

its effects.

CAUSES.
The causes of glanders are recognized as predisposing and
A predisposing cause is merely any influence which

exciting.

renders the subject more susceptible to the disease-producing
agency. Anything which lowers the vitality, or in other words
the resisting power of the system, may act in this way. Among
these influences of a depleting nature are sudden changes of
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weather, bad drainage and ventilation, impure and insufficient
quantities of food and water, and
cially

all

debilitating diseases, espe-

those affecting the air passages or respiratory organs, such

as distemper, catarrh, bronchitis

There

is

and pneumonia.

but one exciting cause and that

organism, or ''germ" of glanders.

is

the specific micro-

It is called

the bacillus mallei

and was discovered by Loeffler in 1882. Up to within the last
fifteen years most veterinarians were wilhng to accept the theory
of the spontaneous generation of glanders. It was thought that
chronic catarrh, or any other disease of the air passages would,
if allowed to run its course, sometimes develop into a case of
glanders. This is now known to be a mistake. While we do not
know the origin of organized life; we do know, to-day, that it is
not of spontaneous generation and consequently, since we know
that glanders is always due to the action of a living microorganism on the tissues of the animal affected, we are certain
that the disease never occurs except as a result of contact with
the virus, or contagium of glanders.

TEANSMISSION.
Glanders occurs naturally in the horse but may be transmitted by inoculation to man, sheep, goats, dogs, and cats. It
is not dangerous to man, however, except when introduced into
the system through some broken surface of the skin or mucous
membranes. In fact, glanders virus may be handled with impunity if there are no sores on the hands and they be washed immediately after in a five per cent, solution of carbolic acid.

The

''

germ "

of glanders

is

found principally

in

the nodules

and ulcers and in the lymphatics surrounding them. The chief
source of danger is, therefore, from the discharge resulting from
the ulcers and the breaking down of the nodules. This discharge
is most profuse from the nostrils and hence it is this nasal dis
charge that

is

chiefly responsible for the spreading

of the

dis-

ease.

Greatly exaggerated ideas are prevalent as to the ease with

which the disease may be transinitted from one horse to another.

1
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The
fore

" contagiuiii "
it

is

is

not carri(Hl

nt'Ct'ssary that a

far,

horse

it'

at

come

in

all,

the air and there-

in direct

contact with the

becomes thoroughly
dried and j)owdere(l it may be carried some distance by the
wind in the form of dust, but since thorough drying rapidly kills
the germ the danger from this sonrce is very small. In fact, an
animal affected with glanders has been known to occupy a stable
for a long time in w^hich were also healthy animals, without
spreading the disease. Again, a diseased and a healthy animal
might be driven together for months and yet the healthy animal
remain unaffected. Kut this however, should not blind us to
the true importance and danger of the disease. Its incurable
and insidious nature, and the impossibihty in many cases, ot
making an early positive diagnosis make it one of the greatest
scourges to the equine race and a source of immense loss to

discharges.

Ot conrso,

il"

(hscharge

the

horse owners.

The source of infection is damp stal)les, feed boxes, and
watering places. It is there that the
germ " retains its vitality
longest, and it is also there thi>t horses are most likely to come
in contact with the nasal discharge.
Hitching posts, water pails,
bridles, etc., are also means by which the disease is communicated from one animal to another.

The active
skin, or

disease

^'

germ

"

entering the air passages, the broken

perhaps the digestive
is

tract, is the

usually transmitted.

In short,

mode
it

is

in

which the

doubtful

if

the

disease can be ])roduced in the horse except through the air passages, or an abrasion of the skin

and mucous surfaces.

SYMPTOMS.
Many

authorities describe three forms of glanders

Farcy, and Pulmonary Ghmders.

This

division but for practical purposes

it is

is

:

Nasal,

not a strictly scientific

perhaps the best.

Nasal Glanders: This is the most connnon form of the
The nmcous membrane of the nasal cavities is chiefly
aflected and a nasal discharge is the most prominent syuiptom.
disease.

This nasal discharge

is,

however, of but

little

value in

making

s\

[
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diagnosis, as a discharge scarcely dissimilar

At

ber of other diseases.

first it

is

ually increases in consistency until
It

may be

The

is

common

to a

num-

thiu and watery but gradit

becomes thick and gluey.

greenish-yellow, bluish-gray, or streaked with blood.

{[uantity of the discharge

of ulcerated,

depends largely upon the extent

or inflamed mucous surface

j

but

it is

usually not

so profuse, especially in chronic cases, as in distemper,
catarrh, or nasal gleet.

to the nasal openings

In glanders the discharge adheres

owing

more

to its peculiar sticky character.

It

may

emit a strong disagreeable stench.
It comes more frequently from the left than the right nostril but
there is usually more or less from both. Sometimes there is
bleeding from the nose. The bleeding is not profuse, as a rule,
and occurs at irregular intervals.

is

usually odorless but

acute

and ulcers on the mucous membrane of the nose
At tirs
they appear high up on the septum, or partition between the
ISTodules

are of

much

value in aiding a diagnosis of glanders.

nasal cavities and, therefore, are usually present before they can

be seen. As the disease advances they nearly always appear on
the visible mucous membrane. These nodular elevations are at
hrst gray and hard and vary in size from that of a millet seed to
three or four times that size. In a short time they become yellow and soft and finally break open. Upon breaking they discharge an acrid viscid liquid having the color aud consistency of
raw linseed oil. Around the edges of these ulcers, formed by
the breaking open of the nodules, appear other nodules which,
when they rupture,^ aid in forming the characteristic "pit-like
ragged-edged ulcer" of glanders. These ulcers may heal and
leave only a white scai' to mark their former existence but that
is by no means proof that the disease is cured.
The ulcers are
likely to again appear on the slightest provocation, such as some
trivial ailment or bad care.
In estimating the value of these
ulcers from a diagnostic standpoint it is important to remember
that ulcers may occur upon the mucous membrane of the nose as
a result of direct injury, acute catarrh, or nasal gleet; but in those
cases they have not the characteristic appearance af the glanders ulcers as described above.

I

very constatir

Aii()!!i('r

of

iiiciit

siil)ifiaxi!lai'\-

t!u'

base of ae
I

7

I

symptom

of .L^iandcrs

but can be

throai;ii

IVIt

b(^eoine as

loose in

lari-ii

tliat side

l)oth nostrils

If

oidy

(Milar.u:^-

helow the

tliey are

licalth

the skin.

l)ut

They are

small

Ihey swell and

and

at hrst soft

gradually become hju'd and

high up on the inner surface of the branches

tinally iirmly lixed

on

In

In glandei's

as a walnnt.

the surrounding tissue

of the Jaw bone.

lie

just anterior to the throat and on the inner

toii,<;iie

side of the hr.iiielies of the lower Jaw.

may

an

is

These glands

<;laii(ls.

the diseliarge

may

is

from one

be enlarged, bnt

both glands will be found

if

nostril the

the diseharge

more

is

gland

from

or less enlarged.

These swollen glands do not as a rule sui)[)urate r ad form ulcers.
Moreover, tliey are distiuetly linntedand, therefore, should not be
confounded w ith the swelling of the glands and surronnibng tissues as seen

in

distemper.

However, these glands also beeome
therelore a mere en-

enlarged as a resnlt

(jf

chronic catarrh and

largement of them

is

not alone slficient proof

(»f

glanders.

In

chronic catarrh the glands are apt to remain loose in the sur-

rounding tissue and are a])parantly not so high

u])

on the inner

surface of the bone.
Certain other general

symptoms

are also

commonly

i)resent.

The tem])er;iture of the body usually ranges from 101 to 103° F.,
or from one and one-half to three and one-half degrees higher than
normal. The ])ulse is usually somewhat faster and Aveaker, ranging from forty-hve to sixty-hve beats per minute, or from hve to
twenty- tive beats faster than normal.
dull

cough and

There

may

also be a soft

slightly increased breathing.

In addition to the foregoing symptoms one or both of the
other forms of the disease may also be ])resent. That is, the

lungs

may become diseased, and nodules may

a])i)ear

on the inner

These
nodules are enlarged glands similar in condition to those under
the lower Jaw, but these freciuently break and form ulcers which,
however, may heal slowly. One or both tegs may also "stock,'?
or swell, and in some cases severe and unaccountable lameness
sides of the legs over the course of the lymphatic

suddenly developes.

\

essels.

[

Farcy Glanders
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In this form the lymphatic system

:

is

the

The lymphatics are exceedingly delThey are
icate vessels found in nearly every part of the body.
arranged into a superficial and deep set and are about as numerchief seat of the disease.

ous as the blood vessels. These lymphatic vessels are supplied
with valves which give them a knotted appearance. Along their
course are small solid glandular bodies known as the lymphatic
glands.
These glands vary in size from that of a hemp seed to
an almond and are very numerous just under the skin in the
neck, especially along the course of the jugular vein on the external part of the head and along the inner surfaces of the legs.
Their function is to absorb certain materials from the tissues and
empty them into the blood.
;

;

As above stated the lymphatics are the chief seat of the
ease in farcy glanders and therefore the most
the disease

on the

is

apt to be where these glands are

face, neck, or legs, the last

dis-

marked effect of
most numerous,

apparently being the favorite

The first symptom may be a general swelhng of the
legs and the appearance of small hard nodules on the inner surfaces; or these hard nodules may appear without much general
These nodular enlargements are the result of inflamswelling.
mation and swelling of the lymphatic vessels and glands. They
are at first hard, hot and painful but finally become soft in the
center, break open, and discharge a viscid oily hquid which may
The ulcers thus formed may
at times be streaked with blood.
in time begin to heal and then the discharge will be more of the
nature of pus and resemble more closely the nasal discharges.
These ulcers formed by the breaking down of the nodules, as a
rule, show but little tendency to heal but if they do finally heal
there is usually left a hard thick scar which may again swell,
open, and form another ulcer. The formation of nodules and
ulcers will follow the same general course no matter what part
of the body the disease may attack. The same general symptoms are present in farcy glanders as in the nasal form of the
location.

;

disease and, in fact, nasal glanders

may

also be present.

Pulmonary Glanders: This form of the disease is rare
and perhaps never occurs as the primary manifestation of gian-

r

ders.

Its chief

importance

positive diagnosis

is

is

9

J

from

tlio

fact tliat

an early and

almost impossible and that

it

is

conse-

quently one of the most elfectual means of spreading the disease.

In

most of the

monary form

so-called cured cases of glanders this pul-

of the disease

still

remains and therefore these ca-

most dangerous.

ses are the

Pulmonary glanders occurs

iu connection with either of the
seldom seen as a separate disease. When
it does eccur it is not likely to attract any attention for some
time, but on that account is all the more dangerous as a means
of spreading the infection. At first only a dull soft cough may
be noticed but as the disease advances the animal becomes languid, loses flesh, and sweats freely on the slightest exertion.
The pulse, temperature, and respirations become affected and
while the animal may show no well marked signs of disease it

other two forms but

is

In cases presenting these general
always well to inquire carefully into the history
of the case.
If the animal has had a chronic discharge from the
nostrils, which finally disappeared, a careful examination of the
mucons membrane of the nose should be made with a view of
determining the presence or absence of scars resulting from the
healing of the ulcers of nasal glanders. In this way an otherwise obscure case may be made perfectly plain. An examination
of the lungs before death is not of much value in reaching a correct diagnosis.
Disease may be detected but it is impossible to
differentiate between pulmonary glanders and some other forms
of lung disease. We have described three forms of glanders but
they are by no means always so distinctly separated, nor are
these three forms of equal prevalence. Nasal glanders is very
finally dies

symptoms

of exhaustion.

it is

frequently, farcy glanders occasionally, and

pulmonary glanders

rarely, seen.
All the symptoms we have described as belon<>ing to any one
form of the disease are certainly not seen in every case. All the
symptoms of the whole three forms may be present in one case
while in another not more than one prominent symptom may be
seen.
Moreover, no one symptom, no matter how characteristic
it may appear, can be rehed upon as positively indicating glan-

[

It is

(iers.
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only after carefully cousideriiig

all

the

symptoms and

obtaining a complete history of the case that a conclusion can

be reached and then in

many

instauces

it

must be more

or less

doubtful.

we have

described the peculiar symptoms
very slow in its progress and may
not terminate fatally for years. In fact, for months the disease
may be so slight as not to attract attention, but all this time the
animal is capable of transmitthig the most severe type of the
disease to other horses.
This form of the disease is the one
In the foregoing

of chronic glauders which

generally seen and

much

its

to be dreaded

seen, manifests

much

is

slow insidious nature

by horse owners.
the same

is

what makes

,Acute

symptoms

few days, or at most,

in a

it

so

when

as those seen in the

chronic type, but in a greatly exaggerated form.
result in a

glauders,

Death

is

the

few weeks.

There is one means by which glanders may be positively
diagnosed and that is by inoculating other animals with the discharges.
The guinea-pig shoAvs a special tendency to contract
glanders when the matter from an ulcer is introduced under the
skin
but at the same time is particulary exempt from the effects of those other bacteria which infest the nasal discharges.
In this way a pure case of glanders, easy of diagnosis, is produced in the guinea-pig and we also obtain a pure culture of the
glanders ''germ" which may be identilied by cultivation and the
use of tlie microscope.
;

TREATMENT.
No medicinal treatment can be recommended. I am not
prepared to state that the disease cannot be cured, but the percentage of recoveries is extremely small. In fact, it is more
than doubtful if any cases entirely recover. Therefore, the
danger of spreading the disease, and the expense incunMl by an
attempt at treatment more than out-weigh the value of the socalled recovered cases.
At ])resent there is a State law which says that all horses
diseased with glanders shall be destroyed, but the responsibility
of enforcing it rests upon no person in particular, and moreover,

1

[

there

is

no veterinariaD

such cases.

11

in tlie State

Hence, until proper

whose

for effectually dealing with contagious
e\-ery horse suspected of

(hity

i)r()vision is

it is

to diagnose

made by

the State

and infectious diseases,

having glanders should be taken charge

of by the local authorities of the townshi]) in which the case oc-

The nearest competent veterinarian should be

curs.

his diagnosis prom])tly

There

That

is

is

and ])roperly acted upon.

but one correct method of dealing with this disease.

to slaughter

and burn, or bury deeply,

all

diseased ani-

mals, and, as far as possible, disinfect everything with

they have come in contact.

have been

and

called

All doubtful

which

cases and those that

exposed'^ to the disease should be (juarantined until

a positive diagnosis cau be

made and

tlie

sanu^

])recautions

in

the w-ay of disinfecting rigidly observed.

Disinfection: The question of disinfection in such cases
one of great importance, not only from the standpoint of ])reveutingthe spread of the disease, l)ut also on account of the actThe point to be aimed
ual cost of the procedure in each case.
at is thorough safety at the least possible outlay of money and

is

labor.

The "germs" of

all contagious and infectious diseases are
comparative ease by the ordinary disinfecting agents
but in some cases, such as charbon for instance, these ''germs"
reproduce, or breed, by the formation of spores, or seeds, which
resist the action of the usual disinfecting agents to a remarkable
extent.
In fact, they successfully resist the destructive action
of boiling water for a long time and are, therefore, practically in-

killed watli

of these disease-producing germs
growth and development outside of the
animal body in which they produce disease; hence it is practically impossible to completely stamp out the disease which they
destructible.

vVgain,

many

lind a suitable " soil" for

Fortunately neither of these characteristics belong to
"germ" that produces glanders and conse(juently disinfeclUit, l)efore we can state
tion is a C()mi)aratively easy matter.

produce.
the

just

what

is

necessary

in

the-

way

of disinfection

we must

first

12
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learn the effects of those natural conditions of temperature and

moisture which are usually i)resent and operate to destroy, or
preserve, the activity of the

germ".

There

is

much

diversity

of opinion relative to the tenacity of the virus of glanders under

natural conditions.
to

Statements are sometimes carelessly

the effect that stables

made

where glandered horses were kept

empty for from six to eighteen mouths,
communicated the disease to healthy animals. If such assertions
were reliable we might infer that the ^'germ" of glanders produced permanent spores, but such is diametrically opposed to all
our experimental knowledge relative to^ the tenacity of these
germs and, moreover, is not supported by our actual experience
with the disease. Viborg states that if you dry glanders matehave, after having been

rial at

the ordinary temperature of the

ah-,

perature conforming to that of Summer,

or in an artificial tem-

soon loses its infectExperiments with such material in over one hundred cases had no effeori^. Even subcutaneous inoculation gave
negative results." Cadeac and Malet summarize the results of
their experiments as follows
First, the virus loses its virulency in matters exposed to free air after complete drying. Second, it is rapidly destroyed by warm weather, and, on the contrary, slowly by cold and damp.
Third, the virus rapidly dried
it

ing activity.

:

its virulency longer than when dried slowly.
Fourth,
glandered matters placed in a medium saturated with humidity
at the surrounding temperature preserve their activity for a long
time.
Fifth, the discharge of glanders dropped in watering

preserves

may preserve its activity for eighteen days. Sixth, the
simple throwing of boihng water upon glandered discharges does
not destroy its virulency, but this may be destroyed by a longer

places

time in a

much lower temperature."

Renault,

Bouley,

Gerlach,

and others have arrived at practically the same conclusions.
Billings, however, by rapidly drying and carefully protecting the virus succeeded in preserviiig its activity for three
months, but this is undoubtedly an exceptional case. Ordinarily
thirty days exposure to the natural effects of the atmosphere
will suffice to destroy the germs ot this disease.
But, as under
Graetier,

very favorable conditions they

may

live longer it

is,

in practice,

[

13

1

necessary to see that none of those favorable conditions exist.

The best

artificial

agents for destroying the virus of this disease

The

are heat, carbolic acid, and corrosive sublimate.

first is ef-

fectual at 120 degrees but must be kept up for several minutes.

Carbolic acid
tion,

is

rapidly fatal to the

and corrosive sublimate

is

germ

in a five

per cent, solu-

especially deadly in its effects on

the virus in solutions of one part of the drug to 1000 of water.
Its

moreover, greatly augmented by the use of hot

effects are,

water in making the solutions.

Having considered the best natural and

we

destroying the virus of glanders
point out the best
sils

and

method

are

in

means

of

a position to

for thoroughly disinfecting

stables, or other places, with

may have come

artificial

now

all

uten-

which a glaudered horse

in contact.

As before stated all diseased animals should be slaughtered,
and either burned, or buried deeply. If the former method is
pursued considerable wood or other inflammable substance must
be used or complete combustion of the body will not take i)lace.
The method of burying deeply is more practical under the conditions surrounding the average case.

In addition to being a less
expensive method it is equally effectual if performed with ordinary care. No part of the body should be less than four feet
under the ground and all blood, or discharge of any nature, which
may have been scattered about should also bo buried. If additional precautions are thought desirable all horses may be kept
away from the place of burial for two months.

Where a

suspected cases
animals must be
quarantined.
placed in confinement and never allowed to leave the place until
something definite can be ascertained as to the nature of the
disease.
All refuse matter from these horses should be kept
from other animals and thoroughly disinfected by mixing with
slacked hme or some other cheai) disinfectant. Water buckets
and other utensils used in the care of these suspected animals
should not be used for any other purpose. The attendant should
positive diagnosis

should be rigidly

is

impossible

To do

all

this the

1

[
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not handle other horses without thoroughly disiofectiDg his hands
or other parts of his ijerson or clothing that

may have come

in

contact with the suspected animals.

Horses known to have been exposed to the action of the
virus of glanders should be quarantined in exactly the

same man-

ner as prescribed for the doubtful cases until sutlicient time has
elapsed to ascertain positively whether they have become infected.

Just the exact time that

cases

is

it is

necessary to (luarantine these

perhaps largely a matter of opinion.

bation, or time during

before producing

which the virus ^remains

symptoms

is

but-

From

system

by the natural infection

very indelinite, the authorities

days to two months.

in the

of the disease, does not exceed ten

days as a result of direct inoculation
this period

Tlie period of incu-

this

it

is

x

arying from ten

evident that a quarantine

The disinfecand other places and articles with
which glandered or suspected horses have come in contact should
be carried out as follows: First, stables All feed boxes, mangers, etc. should be removed and burned.
The floors, walls, and
other portions remaining should be thoroughly scrubbed with a
of less than sixty days

tion

of

all utensils,

fs

of very doubtfnl utility.

stables,

;

— part of corrosive sub—or a solution of carbolic acid—

boiling solution of corrosi\'e sul)limate,

limate to 1000 parts of water

When

1

has been done and the
should be thoroughly
whitewashed and allowed to dry for two Aveeks longer. The feed
boxes, mangers, etc. may now be replaced Avith new ones and
the stable occupied with perfect safety. Second, water troughs,
buckets, halters, etc. All watering places and articles of every
description that have been used for horses affected with glanders
should be thoroughly scrubbed with a boiling solntion of corrosive sublimate or carbolic acid as described above and not used
again for thirty days. If the measures herein reconnuended be
fully adopted and rigidly carried out any and all outbreaks of the
disease may be thoroughly controlled.
part of acid to 20 of water.

this

stable allowed to dry for thirty days

it

;

In this bulletin our aim has not been to present original facts,

[
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but merely to offer in a pbiin and condensed form those facts
already known concerning the disease; in onh'r tiiat the average

stockman may be able to recognize well marked cases and deal
with them intelligently.

